M usculoskeletal injuries make up the largest percentage of work related injuries in the American work force. Back injuries alone account for 32% of compensable injuries and 42% of compensation costs (National Safety Council, 1985) . The total direct costs are estimated at $16 billion per year, with $4.6 billion of that from workers' compensation (Snook, 1988a) . Indirect costs are much more difficult to estimate, but are believed to be even higher. These cost estimates do not, however, address the human costs in terms of physical and psychological pain, lost self-esteem, and wellbeing.
Successful return to work after a work related injury is important in decreasing the impact of occupational injury on direct and indirect costs and quality of life. Successful return to work is dependent on appropriate early intervention, as well as attention to a host of physical, environmental, and psychosocial factors. The active participation of the employee, the employer, the insurance company, and the health care provider are also important factors in outcome.
EARLY INTERVENTION AND REHABILITATION
The initial contact with the health care system after an acute musculoskeletal injury can set the tone for Successful return to work after a work related injury is important in decreasing the impact of occupational injury on direct and indirect costs and quality of life.
recovery. A thorough evaluation by appropriate members of the health care team is important. In addition to the physical and musculoskeletal examination, the evaluation should also include an occupational health history, cumulative trauma indicators, and a description of the physical demand characteristics of the job. For an effective evaluation, the team must have knowledge of the special environment and demands of the work setting, as well as expertise in musculoskeletal injury evaluation and treatment. The treatment approach should relieve immediate discomfort and other symptoms and promote healing, while maximizing the maintenance of muscle conditioning and flexibility. A basic tenet of health is that inactivity often contributes to more problems than it helps to remedy. This tenet is equally applicable to the treatment of the injured worker.
Bed rest as therapy for musculoskeletal injury does not appreciably hasten the recovery process. In fact, it may delay return to functional activity because of the deconditioning and secondary complications that occur (Derebery, 1983) . These complications are a major factor in delayed return to work and in increased risk of reinjury.
It is important to instill in the injured worker confidence in both the medical competence of the health care team, and in the team's ability to set realistic expectations for return to work. Genuine concern for and action to decrease the worker's immediate symptoms is needed, while placing a balanced emphasis on the safe, rapid return to work as soon as feasible. This sends a clear message to the worker about prognosis, expectations, and functional limitations, and consequently increases the likelihood of return to work. The health care provider should know the physical demand characteristics of the job the worker is expected to perform. To make appropriate recommendations about return to work, the health care provider should know the physical demand characteristics of the job the worker is expected to perform. Rapid, safe return to work is an important factor in successful reha- bilitation (Catchlove, 1982; Derebery, 1983) . Research has shown that the longer employees are off the job, the less likely it is that they will return at all. In one study, the likelihood of return to work after 6 months of lost work days was only 50%. This dropped to 25% after 1 year, and almost to zero after 2 years off the job (Kelsey, 1980) . Return to work in a part-time position or in a modified duty program can be important in , halting the deconditioning and psychological behavior patterns that hamper successful return to work. When serious occupational injury or inadequate treatment results in chronic or debilitating physical problems and delayed recovery, both physical and psychological barriers must be addressed if the worker is to be returned successfully to previous job demands. If a chronic pain syndrome is present, a coordinated, interdisciplinary pain treatment program may be indicated.
PSYCHOLOGICAL FACTORS
Complex psychological factors related to preexisting behavior patterns, the injury itself, and postinjury management must be considered. Counseling and education must be included in the treatment program for any serious or prolonged lost workday injury to address these factors. Preexisting character traits believed to be associated with poor return to work outcomes include depression, dependent personality, substance abuse, and sociopathic personality (Killian, 1988) . In addition, previous work habits such as poor attitude, excessive absenteeism, or job dissatisfaction will decrease the likelihood of return to work.
Anxiety and fear as a response to the injury event can develop into increased dependence, feelings of being overwhelmed, and helplessness. Fear of reinjury or recurrence of pain can cause the worker to appear unmotivated or uncooperative in the treatment plan. The health care provider must help the injured worker to acknowledge and examine these issues.
Some issues and problems that can develop during the postinjury phase include: loss of identity and selfesteem, changes in family and social roles, and loss of control. These factors contribute to poor outcome, especially when workers feel unjustly blamed for the injury, that they have been treated unfairly by the employer or insurance carrier, or that they no longer have control over employment, treatment, or other outcomes. Milhous (1989) found that psychological factors, and not physical capacity, significantly differentiated employees who returned to work from those who did not.
When these or other psychological variables are evident in return to work, the label of "malingerer" is too often used to account for delayed recovery. True malingering is actually rare, and is characterized by a deliberate, voluntary fabrication or exaggeration of symptoms to gain something, such as drugs, avoidance of work, or financial gain. Employers or health care providers who use this label risk alienating the worker and increasing the psychological complications, while gaining nothing to assist in the return to work process.
Malingerer is more appropriately used as a legal term, and can be counter-productive in the rehabilitation of the injured worker by hindering accessibility to psychological counseling and education.
One recent approach to the psychological sequelae that accompany disabling injuries is the identification of and intervention aimed at the symptom magnification syndrome. This concept was described by Matheson as "an unconscious or conscious learned behavioral response pattern in which symptom behaviors control the life circumstances of the sufferer to such a degree that health care efforts are impeded" (Matheson, 1988) . Matheson points out that identifying and utilizing this approach is important because symptom magnification is treatable and allows the health care provider to use a positive, constructive approach. Labeling, whether accurate or not, leaves the health care provider with no recourse.
PHYSICAL FACTORS
Addressing the physical aspects of rehabilitation after a severe or disabling musculoskeletal injury often requires more than simply having the employee stay off work or on a light duty job. Although one or both of these options may be indicated, both assume that return to optimal, safe functioning is simply a matter of time. In many cases, reconditioning, improved endurance, and better flexibility are necessary to prevent reinjury or to tolerate production pace work activities. Therapy must be aimed at specific job demands and job simulation activities to determine that the worker can successfully resume previous work duties.
Interventions should emphasize the worker's abilities and value to self, family, and employer. Functional abilities and improvements must be important goals, as opposed to a focus on elimination of all symptoms. The injured worker must learn to recognize cause and effect related to symptoms, and accept responsibility for symptom control through such strategies as pacing, energy conservation, and proper body mechanics.
WORK HARDENING PROGRAMS
A work hardening program is an increasingly popular approach to bridging the gap from acute rehabili-tation to a functional level of productivity and return to regular duty work. The Commission on Accreditation of Rehabilitation Facilities (1989) defines work hardening in its newly published standards as: a highly structured, goal oriented, individualized treatment program designed to maximize the individual's ability to return to work. Programs use conditioning tasks that are graded to progressively improve the biomechanical, neuromuscular, cardiovascular, and psychosocial functions ... with real or simulated work activities.
The selection of an appropriate candidate, at the appropriate point during the rehabilitation process, is very important if work hardening is to be effective. Client selection should include consideration for motivation to return to work and willingness to participate in the program. An identified job or job classification is needed to determine critical work demands. The health care provider may need to visit the worksite or interview the supervisor to determine job tasks.
A functional capacity evaluation must be performed to determine the client's feasibility and functional status before admission into a program. Functionally, the worker should demonstrate decreased physical and/or psychological tolerance for work, poor self pacing of work tasks, and inadequate knowledge and use of proper body mechanics. Feasibility determination looks at such worker traits as: a stated willingness to participate and return to work, a pattern of punctuality and reliability, and responsiveness to superviser direction and feedback.
Inability to cope with symptoms, use of narcotics or major sedatives, severe deconditioning, or presence of severe depression are indicators that the client will not be successful in work hardening at that time, but may need a pain management program. The functional capacity evaluation should also provide documentation for impairments, abilities, and endurance for work with or without jobsite modification or further rehabilitation.
Based on the evaluation, specific goals and objectives for the work hardening program are developed with the individual worker and the physical and/or occupational therapists. The program should teach and reinforce body mechanics consistent with the individual injury until they are the worker's normal movement pattern. Activities are aimed at developing the worker's functional ability, strength, and endurance to perform regular job duties. Job simulation and performance of actual work help to allay the worker's fear of reinjury. Maximum physical capabilities for the particular worker are determined and the client is taught safe maximum limits for material handling situations encountered in the work setting. Examples of physical capacity demands that may be simulated include lifting, pushing/ pulling, climbing, pivoting, carrying, bending, walking, sitting, or manipulating objects.
The graded program of job simulation activities is initiated and reevaluated at frequent intervals to eventually duplicate actual job expectations. Initially, the worker may tolerate only 1 or 2 hours of work, but also will attend educational classes on assertiveness, relaxation, adapting pain management strategies to the work situation, and proper body mechanics. The work-like setting reinforces the worker role, rather than the sick role, to improve the injured worker's ability to handle the psychological demands of work. Improved motivation for return to work is also addressed through attention to such behaviors as attendance, punctuality, cooperativeness, quality of work, instructability, adherence to safety precautions, and attitude.
A quality work hardening program can be effective in returning the deconditioned client to productive work (Lett, 1987; Symington, 1978) . The success of these types of programs depends on their ability to address the whole range of physical, environmental, and psychosocial factors involved in return to work after a musculoskeletal injury.
THE INJURED WORKER'S
PERSPECTIVE How injured workers perceive themselves, their employers, insurance providers, and health care professionals involved in their care can affect return to work. The fear of reinjury and a lack of confidence are very real to the worker who has experienced a debilitating injury. The common assumption that the employee does not wish to return to work after extended lost work time actually applies to a very small number of employees. Most employees want to return to productivity, having built a large part of their identity and sense of self-worth on their work role and performance (Isernhagen, 1988) . The loss of control and fear of reinjury or inability to perform the job, however, can have a profound effect on outcomes.
THE EMPLOYER'S ROLE
The philosophy and policies of an employer can impede or facilitate return to work for employees injured on the job. Employees quickly realize how much they are valued by the employer when attitudes and actions toward injured workers convey a positive, active interest in return to work. A lack of trust and a tendency to view every injured worker as a potential malingerer can cost more in terms of ill will and poor employee morale than the financial cost of the injury.
Strategies such as assuring the availability of the injured worker's position, providing retraining when needed, and the availability of a modified duty program are important ways that a company conveys support for return to work after a severe injury. The attitude of supervisors and coworkers also is seen as a reflection of the employer's attitude.
WORK ENVIRONMENT
In addition to the attitude of the supervisor and coworkers, other environmental conditions in the work setting can play an important role in successful return to work. Work pace and pressure to perform, space and work design factors, lighting, noise, The fear of reinjury and a lack of confidence are very real to the worker who has experienced a debilitating injury.
and air temperature and quality can increase the stressors with which the employee must contend. Recognition of manual material handling requirements and ergonomic work task design can facilitate return to work of an injured worker, and can decrease the incidence of similar injuries in other employees. Proactive approaches to potential environmental safety and health hazards can decrease the incidence of injury and reinjury.
OTHER ISSUES
The issue of whether, and to what degree, compensation and other secondary gain can playa role in delayed return to work is controversial. Greenough (1989) concluded that compensation actually delayed recovery from low back pain. Lundeen (1989) found that poor economic conditions, but not the prevalence of an injury or the size of workers' compensation awards, was related to the number of workers' compensation claims. Talo (1989) found significant improvements in four groups of clients in a comprehensive pain management program, but found that of those in active litigation, 85.2% were not returning to work, compared with 33.3% for those not in litigation. Certainly, employees who perceive the employer, the insurance company, or the health care provider as not supportive or even as adversaries, are more likely to feel the need for legal counsel to protect their interests. Other negative "reinforcers" can include such factors as income, sympathy, attention from the family and community, escape from responsibility, revenge against a company, Peters and resolution of internal conflict (Derebery, 1983) .
THE OCCUPATIONAL HEALTH
NURSE'S ROLE The occupational health nurse can play an important role in successful return to work of the employee with a musculoskeletal injury. The nurse can have input into prevention, evaluation, and treatment of musculoskeletal injuries by implementing a comprehensive program aimed at decreasing injury incidence and severity, and increasing return to work after an injury.
Identification of the early warning signs of musculoskeletal injury, especially cumulative trauma injuries, can be important in preventing more severe or disabling problems. Initiating appropriate treatment, recommending alternative work assignments, and educating the employee about positions or movements to avoid can decrease symptoms and promote healing. The nurse can also recognize the need to refer the employee into the health care system when recurrent or more serious complaints occur.
The occupational health nurse can select or recommend the health care provider who evaluates and treats injured workers. The recommended provider should have knowledge of occupational health and safety, as well as expertise in the treatment of musculoskeletal injuries.
A provider with a philosophy of rapid return to work, but who places the health and safety of the worker above all other considerations, can assist the company to reduce lost work time and prevent acute problems from becoming more severe. The health care provider should be willing to work with the nurse and the company to understand the specific job task and environmental considerations that can affect safe return to work.
Once an injured worker is referred into the health care system, the role of the occupational health nurse can become even more important to the outcome for the injured worker. The nurse can provide for communication among the worker, the health care provider, company management, and others involved in the care. The nurse's contact with the injured employee can convey the supportive attitude of the employer in a helpful, nonthreatening way.
The nurse can be beneficial to the employee as a case manager and advocate to assure that appropriate treatment and rehabilitation is begun before deconditioning and other complications delay recovery. It is important that individuals feel the company is interested in their welfare and still sees them as valuable employees.
The occupational health nurse should know and/or have access to a job description that delineates the specific demand characteristics for every position in the company. This information, and a knowledge of guidelines for safe manual materials handling and basic ergonomic principles, will assist the nurse in determining safe and effective levels of physical capacity necessary to perform the job. In addition, the nurse should know the strength, movement, and repetition characteristics of sedentary, light, medium, heavy, and very heavy duty work, so that realistic modified duty jobs can be identified.
This knowledge also will allow the nurse to coordinate temporary alternative work or modified duty assignments for injured workers returning to work. Matching the work abilities and restrictions of the employee to the physical demand characteristics of the job is essential to the ability of the employee to remain in the position without increased risk of reinjury. A basic understanding of the hazards of manual materials handling, as well as the other factors which can mitigate or intensify these hazards, is very important to the coordination of the employee's return to work after a musculoskeletal injury (NIOSH, 1983) .
PREVENTION
A company commitment to worker safety and health should in-The nurse's contact with the injured employee can convey the supportive attitude of the employer in a helpful, nonthreatening way. c1ude a program aimed at preventing musculoskeletal injuries. The occupational health nurse can educate management about the benefits and components of a proactive approach to dealing with injury hazards. Involvement of others on the occupational health team, such as the industrial hygienist or safety engineer, is important in planning and carrying out prevention and control programs (Frederick, 1984) .
The program should be based on information gained from analyzing the types of injuries, the departments or work stations where injuries occur, areas with high turnover rates, incidence of cumulative trauma disorders, employee complaints, and other patterns that may be helpful in designing and targeting preventive measures. The NIOSH guidelines for quantitative recommendations for lifting limits, administrative controls, and ergonomic or engineering controls are very valuable in reducing the hazards for musculoskeletal injury (NIOSH, 1983) .
Administrative controls to minimize musculoskeletal injuries can include preplacement assessment and employee training. Preplacement physical testing must be safe, reliable, job related, and predictive of risk for injury. The traditional radiography of the back has become increasingly unpopular, since it does not meet these criteria, particularly with regard to safety and reliability.
Strength testing of trunk musculature and aerobic capacity testing have been shown to meet the criteria more satisfactorily (Fleeson, 1988) . Snook (l988b) , reviewing a number of studies on the relationship of strength to decreased risk of back pain and improved recovery from back pain, found conflicting results, but concluded that the positive evidence outweighs the negative.
Training of workers about proper body mechanics and safety precautions is widely believed to be effective in preventing injuries, even though almost no controlled studies have been done (Snook, 1988b) . One recent study with control groups on the benefits of ergonomic training for new and experienced workers demonstrated a significant decrease in lost work days in the trained versus untrained new workers. However, no significant difference was found in the test group versus a control group of experienced workers (Parenmark, 1988) .
In the Chelsea Back Program, the incidence of back injuries actually increased after employee education. However workers' compensation costs decreased significantly for the same time period, suggesting decreased severity (Fitzler, 1983) .
Many engineering controls for reducing injuries, such as tool redesign, container design, or materials handling systems design, require the expertise of an industrial engineer. However, simple ergonomic principles that guide workstation layout or task design are within the realm of the occupational health nurse. The nurse must learn to recognize job tasks that require adverse movements (twisting, ulnar deviation, overstretching, etc.), wasted or repetitive movement, excessive load, static posturing, lifting from the floor or above the shoulder, bending, vibration, thermal extremes, and other problems (National Safety Council, 1988) .
Factors such as scheduling, shift assignments, and realistic work demands and quotas must also be examined (Eliopoulos, 1984) . Modifications, redesign, or retraining can be effective in reducing the demand requirements of a job task, thus facilitating safety and productivity.
• the employee, the employer, and the health care providers are an effective approach to injured worker rehabilitation.
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An injury prevention program should be worksite specific, • and can include identification of injury hazards, preplacement testing, employee training, and ergonomic job redesign.
1 Successful return to work following a musculoskeletal • injury is facilitated by early intervention and rehabilitation that addresses the physical, psychosocial, and environmental factors in recovery.
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The occupational health nurse's role can include early • identification of injury, treatment coordination and follow up, matching worker abilities and restrictions to the job, and implementation of an injury prevention program.
approaches necessary to improve the health and safety of the individual in the work setting.
Modifications, redesign, or retraining can be effective in reducing the demand requirements of a job task, thus facilitating safety and productivity.
SUMMARY Job related musculoskeletal mjuries will continue to be a problem for employees, employers, and health care providers. Early intervention and management, appropriate rehabilitation, and attention to safety and well ness can reduce the incidence and negative consequences of these injuries. The occupational health nurse, like all nursing specialists, must possess a firm knowledge base about the special issues, needs, and Other worksite health promotion activities can be targeted to areas of concern found by looking at injury problems, general health habits and problems, health and workers' compensation insurance usage, and other work force characteristics. Exercise and fitness programs, weight reduction programs, and stress management are particularly appropriate with a high incidence of musculoskeletal injuries.
THE ECONOMICS OF RETURN TO WORK
Financial incentives for industry to implement programs that facilitate return to work after an occupational injury can come in many forms. Reduced workers' compensation costs for lost work days and health care costs are a direct cost incentive. Improved employee morale and productivity, reduced hiring and training costs, and less management time spent in dealing with injury problems are some indirect costs. The National Safety Council estimates that the average total direct and indirect cost of an accident is $9,400. Other sources place the cost as high as $14,000 per lost workday injury (Office of Technology Assessment, 1985) .
The cost-benefit statistics of worksite health promotion programs have been widely examined in recent -years. A study of Johnson and Johnson's Live for Life Program com-.paring health care costs and utilization in two groups of participating employees (n = 5, 192 and n = 3,259) and a nonparticipating control group (n = 2,955) reported a mean inpatient cost increase over a 5 year period of $43 and $42 for the Live for Life groups versus $76 for the non-Live for Life group (Bly, 1986) . Similarly, Equitable Life Assurance Society conducted an individual stress management training program for employees. Intervention included education and training in stress reduction and biofeedback. Cost-benefit analysis found a $5.52 return in the form of decreased health care use, decreased lost work time, and increased job
